
TTiittaanniiuumm  HHaarrddwwaarree  iinn  PPoossttooppeerraattiivvee 

Pak Armed Forces Med J 2025; 75(1): 108 

RReeaassoonnss  ffoorr  RReemmoovvaall  ooff  TTiittaanniiuumm  HHaarrddwwaarree  iinn  PPoossttooppeerraattiivvee  PPaattiieennttss  wwiitthh  MMaaxxiillllooffaacciiaall  TTrraauummaa  

Zahid Dildar, Muhammad Ishaq, Ali Akhtar Khan, Shafi Ullah Khan, Syed Junaid Hussain Bukhari, Tariq Mahmood 

Department of Maxillofacial Surgery, Armed Forces Institute of Dentistry/National University of Medical Sciences (NUMS) Rawalpindi Pakistan 

ABSTRACT 

Objective: To determine the reasons for removing titanium hardware (mini plates, microplates, and titanium screws) in 
postoperative patients with maxillofacial trauma. 
Study Design: Prospective longitudinal study. 
Place and Duration of Study: Armed Forces Institute of Dentistry Rawalpindi, Pakistan from Mar to Dec 2023. 
Methodology: A total number of Fifty-one (n=51) patients reported to the Oral Surgery Department of the Armed Forces 
Institute of Dentistry for hardware removal previously treated with maxillofacial trauma. After following inclusion and 
exclusion criteria, consecutive sampling was performed. Reasons for hardware removal were evaluated and recorded.  
Results: Out of a total of fifty-one individuals, 41(80.3%) were male and 10(19.7%) were females. Of 51 patients, 18(35.2%) 
reported the complaint of pus discharge as their main reason for seeking expert opinion. In 24(47%) patients, elective 
hardware removal was performed due to the patient's demands. Meanwhile, 4(7.8%) patients reported the chief complaint of 
experiencing pain and unpleasant sensations. Hardware palpability was another factor reported by 5(9.8%) of the patients for 
hardware removal.  
Conclusion: The patient's request and infections were the leading causes of the plates and screws removal. The plate removal 
usually took place 6 to 12 months after initial surgery, and the mandible was the most often region from where these mini 
plates and screws were removed. 

Keywords: Maxillofacial Trauma, Reasons for hardware removal, Titanium hardware. 

How to Cite This Article: Dildar Z, Ishaq M, Khan AA, Khan SU, Bukhari SJH, Mahmood T. Reasons for Removal of Titanium Hardware in 
Postoperative Patients with Maxillofacial Trauma. Pak Armed Forces Med J 2025; 75(1): 108-111.   DOI: https://doi.org/10.51253/pafmj.v75i1.11416 

 
INTRODUCTION 

The open reduction and internal fixation (ORIF) 
technique is mainly used nowadays to manage 
fractures in the oral and maxillofacial skeletons.1 
 Miniplates, microplates, reconstruction plates, and 
titanium screws are commonly used for fixation of 
maxillofacial fractures.2,3 In comparison to other 
metals, titanium and its alloy offer the highest levels of 
biocompatibility, good ductility, tensile strength, 
nontoxicity, and corrosion resistance. These properties 
of titanium are due to the formation of an oxide layer 
at the surface of the metal.4 The plates and screws 
used in the maxillofacial region have also changed 
from being made of thick, less compatible stainless 
steel or cobalt-chromium to being made of thinner, 
more flexible, and biocompatible titanium and its 
alloys.2 The outcome of oral and maxillofacial surgical 
procedures depends heavily on bone repair and bone 
fixation systems. Fundamentally, two types of 
procedures deal with this area, i.e., orthognathic 
surgery and maxillofacial trauma.5 Maxillofacial bone 
fractures are frequently caused by violence and road 
traffic accidents.6 To properly treat craniofacial 

injuries, the facial skeleton, as well as the surrounding 
soft tissue envelope, must be both functionally and 
aesthetically restored. The development of open 
reduction and rigid internal fixation techniques, 
however, made it possible for oral surgeons to 
reconstruct the facial skeleton after trauma.7 Today, 
the majority of surgical units throughout the world 
only remove mini plates when clinically necessary 
rather than after bony union.8 Frequently, these issues 
necessitate additional surgeries to remove the titanium 
devices. In the presence of this hardware, secondary 
reconstructive or corrective surgeries such as bone 
grafting and osteotomies may be affected. At first, it 
was advised to remove this gear three months after 
insertion.9 Resorbable plating systems have the benefit 
of not requiring a second surgery because they do not 
require subsequent removal like traditional titanium 
plating systems do.10 For more than 20 years, 
mandibular fractures have been internally rigidly 
fixed with titanium plates. Numerous benefits, 
including biocompatibility, stiffness, ease of 
application, and a low incidence of reported problems, 
have produced consistent outcomes.5 Risk factors that 
can play an important role in deciding the fate of 
hardware include smoking; therefore, patients having 
hardware in the maxillofacial region should avoid 
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smoking.5 Regular follow-up for the patients who 
undergo open reduction and internal fixation is 
necessary in order to detect any complication 
associated with hardware.  The purpose of this study 
is to determine the causes for the removal of titanium 
hardware, including mini plates, microplates, and 
screws, in postoperative patients presenting in the oral 
surgery department with oral and maxillofacial 
trauma. 

METHODOLOGY 

The study was conducted at Oral Surgery 
Department of the Armed Forces Institute of Dentistry 
Rawalpindi, Pakistan,  from March and December 
2023, after approval from Ethical Committee of the 
Armed Forces Institute of Dentistry Rawalpindi, 
Pakistan, (Ethical approval letter Ref No:918/Trg 
dated 13 May 2020). The sample size was calculated 
using the WHO sample size calculator, with the 
prevalence of postoperative complications at 2.5%.11  

Inclusion Criteria: Patients  aged 18 years,  of either 
gender, had undergone open reduction and internal 
fixation of their fractures for which titanium hardware 
was used for stabilization of fracture segments. The 
availability of computed tomographic images or 
radiographs before and after surgery was also checked 
prior to selecting the patients for the current study. 

Exclusion Criteria: Patients  with maxillofacial trauma 
for which either open reduction and internal fixation 
were not made, or titanium hardware was not used for 
the said purpose were excluded from the study. 
Individuals having dentoalveolar fractures, atrophic 
mandibular fractures, pathological fractures, 
malunion, and nonunion were also not included in the 
study. Patients whose fracture reduction and fixation 
were postponed for more than one month and 
orthognathic surgery patients were not considered in 
data collection. 

Patients aged 18 years or above reported to the 
Oral and Maxillofacial Surgery Department Armed 
Forces Institute of Dentistry Rawalpindi. Consecutive 
sampling was performed. In addition, written 
informed consent was taken from patients and their 
parents. The demographic data of the patients, such as 
age, sex, the type of fracture, and the location of the 
fracture, were taken after obtaining informed consent. 
The kind of trauma (car crash, interpersonal violence, 
fall, etc.) and the kind of complication (infection, 
hardware exposure, pain, screw loosening, etc.) were 
noted. The reasons for removal can be, on patient 
request, growth/reconstructive facilitation, plates 

removed in youngsters during follow-up 
reconstructive procedures, tooth extraction, 
prosthodontic interference, when plates prevented the 
implantation of dental implants, or the creation of 
detachable dentures .12 

The data was collected, analyzed, and entered in 
Statistical Package for Social Sciences (SPSS) version 
23.0. For quantitative data, Mean±SD and for 
qualitative data, frequency and percentage were 
calculated.  

RESULTS 

Out of total 41(80.3%) were male and 10(19.7%) 
were females.Similarly, for age distribution, 12 
patients (23.5%) were aged 18-25 years, 27 patients 
(52.9%) had aged between 26-40 years, and the rest 
12(23.9%) had aged> 41 years. Regarding the history 
of trauma, road traffic accidents (RTA), 45(88.2%) and 
6(11.6%) had a history of falls. Regarding the 
anatomical position, 16(31.3%) had fractures of the 
symphysis and para symphysis of the mandible, 
15(29.4%) had the body of mandible fracture, and 
12(23.5%) had angle fractures. In comparison, eight 
patients (15.6%) had fractures of the 
zygomaticomaxillary complex. The anatomical 
location of hardware removal is shown in Table-I. 
 

Table-I: Anatomical Location of Hardware Removal (n=51) 

Serial No Location n(%) 

1  Symphysis/parasymphysis(mandible) 16(31.3%) 

2  Body(mandible) 15(29.4%) 

3  Angle(mandible) 12(23.5%) 

4 Zygomaticomaxillary Complex 8(15.6%) 

 Total 51(100%) 

 

A higher number of patients, 26(28.5%)—had 
their hardware removed within 1 year of initial 
surgery. The time duration of hardware removal after 
initial surgery is shown in Table-II. For types of 
hardware removal, 29(56.8%) had mini plates, 
17(33.3%) had microplate removal, and 5(9.8%) had 
titanium screw removal. The Figure shows the types 
of hardware removed and their percentages. Out of a 
total of 51 patients, 18(35.20%) reported pus discharge 
as their primary complaint. In 24(47%) of patients, 
elective hardware removal was performed due to 
patient demand.  

Meanwhile, 4(7.80%) reported experiencing pain 
and unpleasant sensations. Hardware palpability was 
another factor reported by 5(9.80%) of the patients for 
hardware removal. The majority of the patients, 
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24(47%), had hardware removal due to their demand.  
Reasons for hardware removal are shown in Table-III). 
 

 
Figure: Types of Hardware Removal (n=51) 
 

Table-II: Duration of Hardware Removal (n=51) 

Serial No.  Duration n (%) 

1  8 months 13(25.40%) 

2  1 year 26(50.98%) 

3  2 year 12(23.50%) 

 Total 51(100%) 
 

Table III: Reasons for Hardware Removal (n=51) 

Serial No.  Reasons n (%) 

1  Elective removal 24(47.0%) 

2  Infection 18(35.2%) 

3  Pain 4(7.8%) 

4 Palpability 5(9.8%) 

 Total 51(100%) 
 

DISCUSSION 

This study was carried out on 51 patients, out of 
which 41 were male. A study conducted by Jaber et al., 
in 2023 also showed a majority of male patients with a 
male-to-female ratio of 4 1.13 In our study, 24 patients 
(47%) had hardware removal due to patients' will or 
demand. These results are consistent with a study 
conducted by Mushtaq et al., in 2019 and Sukegwa et 
al., in 2020,  in which they concluded that the majority 
of the hardware removed was due to patient request 
and was not associated with any significant 
complication.14,15 Our study concluded that the 
majority of the patients presented for hardware 
removal from the mandible, which is consistent with a 
study conducted by Aramanadka et al., in 2021.3 The 
present study concluded that 9.8% of the patients had 
palpable hardware, which is similar to the results of a 
study conducted by Harsha Gorrela in 2019.16 The 
Present study found that 4(7.8%) of patients 
experience plate removal due to pain and unpleasant 
sensations. A study conducted by Aramanadka et al. 
2021 showed similar results.3 The present study found 

that 18(35.2%) had plate removal due to infection/pus 
discharge, favoring the study conducted by Pan et al., 
in which they found that infection was the leading 
cause of hardware removal in presenting 
individuals.17 The Present study found that more than 
50% of plate removal was from the mandible area, 
which favors the study conducted by Capucha et al., in 
2022 where the majority of the plate removal was from 
the mandibular area.18 According to this study, the 
majority of hardware was removed within two years 
of initial surgery, which matches the study conducted 
by Reddy et al., in 2021.1 In this study majority of the 
hardware removed was titanium mini plates and 
screws, which is in accordance with a study conducted 
by Sukegwa et al., in 2020.14 This study concluded that 
the majority of the hardware was removed between 8 
months to 2 years. These results are similar to those of 
the study conducted by Aramanadka et al., 2021, in 
which a significant number of patients reported 
hardware removal between 6 months and 2 years of 
initial surgery.3 This study reached the conclusion that 
the majority of the patients who presented for 
hardware removal suffered from craniofacial trauma, 
for which open reduction and internal fixation were 
done in order to reconstruct the maxillofacial skeleton. 
These findings are similar to those of the study 
conducted by Piombino et al., in 2023, in which they 
found that the reason for ORIF in these patients was 
RTA in the majority of the cases.5 Patients should be 
counseled to visit for subsequent follow-up and avoid 
smoking, which is a risk factor for hardware removal. 
Resorbable mini plates can be used wherever possible 
in order to avoid additional surgery, which can also 
reduce the hospital stay of the patient, which will be 
cost-effective both for the patients and the hospitals.  

LIMITATIONS OF STUDY 

There are some limitations of this study, including 
small sample size, observational nature of the study, 
exclusion of patients with normal results, no control group, 
and no correlation with risk factors were studied. 

CONCLUSION  

Our investigations highlight the reasons for removing 
plates when hardware causes various complications like 
pain, infection, and physical discomfort/palpability. The 
patient demand and infections were the leading causes of 
the removal of the plates. Plate removal usually took place 
after a period of 6 to 12 months of initial surgery, and the 
mandible was the most common region for hardware 
removal.  
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